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A bstract
As w el kn ow n, w ateris a n a ctivedriv erto c o rlt Olthe envir o n m e nti arid ands emiaridregio n. In
thispaper, the attentio nha sbe e npaidonthe w aterbala n c e a nd w aterqualityinthe s outhpart of
Xinjiang, one oftypICalaridregions ofChirla. Theinc re a s e s ofagriculture a ctivitie sinpa stforty ye ars
ha v em ade gre at cha nge sdistributio n s of w aterboth in qu a ntity a ndquality･ Ba s ed onthe 8eld
surveylrlg res ults,the r elations am o ngthe w ate r u s e,de s erti丘c ation a nds alinity w e redis c u ss ed･
i htrodtICtio n
Thege o m orphic c o rlStru Ctio n ofXinjia nglS
"
tw obasin sbetwee nthre e m o u ntai s
”
･
T hree m o u ntains
m ean Altay Mou ntain in the north, Tian shan M o untain sin the middle. a nd Kunlu n
- Ka rakorum
Mountainin the s o uth As u s u al
,
Xinjiangisdivi ded intotw opa rts, the s o uth a ndthe n o rth by
Tia n shan M o u ntain s. Xinjiangis atypicalaridregio n withthe a nLluale v apo r atio n r angiLlgせo m2000
rnrnto 25 00mm
,
and the aJu ualpre clpitatio n of154 - 1. Table 1 show s arm ualte mpe r atur e,
pre cIPltatio n a ndpote ntialev apo r atio nin so m etypic alcitie s･ Co mpan ngwiththe a nu alpre cIPit8tion
in Uru mqi, the a n nualpr ecIPitation sin citie s ofs outhpart ofXinjiang, s ucha sKorla, Aks u, A山shi
a nd Kashi
,
w e re le ssth an 100m m . Just a s other arid regi on, these ge ographic al and geology
char a cteristics detemin ethe =fleld' ' for the w a土er m o v em entin Xinjiang. In tu rn, w ater ,a s a
``
dynamicdrive r
”
, c ontrolsthe whole e c ol glCalsyste mthe r e. In pa st40years, w ate rus ein Xinjiang
ha s c a u s ed m a ny cha nge sin n atural en vir on me nt･ Un suitable u s e of w ater r e s our c e w asa n e ck
problem ･ For example, incr ease offa rmland cha ngedthe vegetatio ndistribution･ As a re sult, salinity
o c cu rs n earfarmland sin c ew atertable risl ng, and des ertific atio n o c curs alongthe riverbanks sin c e
tre esdied with
Table1Clim ateConditionsinSo uth Part of Xinjang
Citie s U rumql Turparl Ko rla Aksu Atushi Kashi
Altitude(m) 918 35 932 1104 1298 128 9
Am ual Temp.(
oC) 5.7 13.9 ll.4 9.8 12.9 ll.7
Annual Pre cipitation(m m) 277.6 16.6 5 0. 6 2,1 76.2 62.7
Pote ntial Evaporatio n,(m m) 1196.2 1366.3 1549.7 98 1.0 13 40.5 1205.1
w ate rtablelo w ing. W itho utpr ote c tionbarrierbytre e s, fa r mla nd w a s atta cked bydesertin vasion ･ In
otherw o rds
,
the change s ofnatu rale c ologye nvir on me ntr e spond verys ensitiv elyto w ater utiliz.atio n
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in arid reglOn ･ T her efore, e c ologyln arid-environm entisalw aysin thepr o c es s e stoke epbala n c ewith
w aterdistribution. ln m anyc a s e s,thesepr o ces s es areirr e v e rsible･
II. W ater Bala n ce
Su rface wateris o n e ofimportant w ater re s o u r c e sin Xinjia ng, andalm o stal1rive rs ar einla nd w ater
syste m s and endin lake sorde serts . There ar eS9river sflow dow nfro m s o uthslope of Tiansha n
M ou ntain witha nn ualru noffofl･985 X IO
ll
cubic m eters･ Exc eptfo rlarge rive rs which now intothe
lake s ofde s erts
,
m o st rivers disap pe ar a ndinLltrateinto gr ou ndw ater s o on aRe rle avirLg &o m
m ountain a rea .
w iththe de velopm e nt of agn c ultu re in pa stforty ye ars, m a ny c anals havebee nbuilt to tra nsfer
alm o st al1stre am wate rsforirrigation a nd salt- w a shed･ A鮎r then, w ater sflow ba cktothe stre am
chan n el with m uch le s svolu m e and highsaltconte nts･ Duringtheflo odperiod, flo od w aterflows
alo ng strea m chann els rathertha nirrigatio n canalsbe c a u se ofitshighc o n c entr ation ofs edim ents. In
Ⅵ ewpol nt Of wate rbalan c e, the m o r e w ateris u sedin upstr e a m, thele ssw ateris available in
do w nstre am . Infa ct, s om elake sinde s e rtha v ebee ndisap pe ar ed becaus e stre am w aterbe c om ele ss
and le ss
,
which c a u se s e xpansio n of the de s ertific atio n･ At the s am etim e, m any 鮎 血a nd in
do wn stre a m w ere w a sted. Fo r example, imgation land ha sin cr e a sed m or etha n4･Ox1 0
5 ha at
upstr ea m of A kus Riv e r aridthe Tarim Riv e rin pa stfortyye ars, which us ealm o st40 %ofstre a m
w ate r･ Ac c ordingtothenow statistic s of Tarim Riv erinpastfo rty years,the strea m no w in upstrea m
(Aral hydrologicalstatio n)ranged 丘o m 44.0Ⅹ10
S
to 51.3Ⅹ10
8
cubic m eter s･ Ho w ever
,
the stre am
flow sin middle stre am (Dabahydr ologicalstatio n)and dow n str e am (Kala hydr olgicalstation)were
de cr e as ed5 0% and85%
,
re spectiv ely･ Asa r e s ult, w ate rindo w n str e am oftheTarirnRiv erde c
re ased
sha rply andNobu ruLakedisappe ared丘
･
o m the de s ert･ Are a of fa -landindo wnstre a m ofthe Taritn
Riveris o nly1･47xl O
4ha
,
it m e an s n e a rh al fo fa rmiandshav ebe en wasted･
ⅠⅡ . W ater QtJality
Mine ralization of rive rs ra nged fr om O･5 to 4146gn･ which w er占alm o st5tim e slargertha nthatin
ea rly1960s･ Figur e1 show sthe statistic s ofhydrochemicaltype s ofstre a m w aters･ Ac c o rd
ingto52
sa mpling polntS Ofstr ea m sthat c o m efro m the s outh slope of Ta nihan M ountain, lt W a sfo und
that
abo ut3 7 %of w aterqualityisCa
2･
- H C O3
-
type･ T here w a s mor ethan 40 %ofw ater witheitherNa
＋
-
cl
-
type orNa
＋
- S O4
2-
･ In gen e ral,the w aterinfor m e rtypeisthe w ate r ofstre a m sthat月ow do
w ninto
T he Tarim Riv e r
,
which sho wsthe n atu ral hydr ologyconditio ns･ On the otherhand, the w ate rinla
ter
typeis the w ater ofstre am thatpas s e stheirrigation 免nda nd or that of mi ddle
- str e a m aJlddo wn-
stre a m ofthe Tarim River
,
which sho w s the effe cts of agnculture a ctivitie s o nthe str e am water
quality･ For example, theCl
･
ion c oncentration ofw atersdispo sedB
･
om far mla nd w as10tim e shigher
than thatbefor e ente nngthefarmlandin A ksu reglOn .
Electhcalc o nductivity(EC)isle s stha n230〟 m/crnin upstream , a ndincr e a s e s with dow nstre arn･
T hehighE Cvalueisfo u ndinthe stream discharged bytheirrlgatio nchann els andthelakes at the end
ofstre a m･ De spite ofthe w ate rqu alitydife re n c色s am ongstr e am s, pH value o
fstre am w ate rsw e re all
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abo ve7･5, which m e ansthe w ate rin re s e a rchreglOnis c or(tr olledbythege ologic alc o nditio ns.
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Figure1 T he statistic s ofw aterqualitytypesin stream s
Ⅳ . I)is ctJS Sio n s
Fr om the viewpoint of w a:ter u s ein ari da nds emi-aridregion, de s ertific atio n and salin tyar etwin
proble m s･ In fa ct, the agnc ultu re a ctivities c aus ethe spatiala ndtim e r edistribution of w ate r, theTI
changethe ecologyezlviro n m e nt, Therefore, there aretw obigecologicalpr oble m s o c c urrlng, First,
so m elake sinde s erthavebee ndis ap pe a r edbecaus e str e a mw ate rbecom eless andle ss, which c a u se s
de serti丘c atio n a nd the ruinof farmla ndsindo w n stre a m･ Se c o ndly, the a re adow nstre am ofir igatio n
farmla nds
,
salintybec o m em o re s erio u s,be cau s ethe w atertableis ve ryshal1ow ･
HydrologlCalstate sin s atu raled andu ns aturated zonepay agre atrolein saliniz atio nprocesses. Sin ce
much rive rw ater w as u s edforirrigation, w ate rtat)lein farmland ro se up, therlS alinitybe c am eve ry
seho u sL Infa ct, theba sic chara cteristics ofsa】initydyrl amic s ar ein clo s e relation to w ater. The s alin e
soils a re m o stlyfou nd depression ne ardow nstr e a mofo a s e s are , w here watertableis v ery shalo w,
Inthe rese a rch r eglOrl, l mgation w aterisals o u s edto wash salt outfrom farmland. As a re sult, high
salt conte nt w ater discharged fro mfarmland no w dow nstr ea m and irlfiItr ated into gr ou ndw ate r･
Finally, the sh allo w grou ndw ate r c o ntain shigher con c e ntration ofsalts as sal ine w ater and tm ckish
water･ W iththe w atertable rose up, evaporatio n andc apillarybring salts uptothetops oil.
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OpposlngtO the o as es where agric ultu r eactivitesus e m uch riv e r w ater. w ater tablede cre a sedin
s edim e nt fan o utside oa s e s･ Co mpa n ng with 19 58, tr e s se and gr a s sla ndsin ar e as ofthe middle
stre a m a nddo w n str e a malo ngtheTarim Riverhasdec re as edabo ut16 %and 77%, re spe ctively･ W ith
de cre a s e oftre e sa ndbu shes
,
desert area expa nded and s om e o as e sha v ebe e n attackedby m obile
s and dune s･ The envir on m e ntal charlgeS C a u s ed by derserti五c ation ar e mainly m anife sted by the
o ccurr en c e a ndgr ov^h ofla nds c ape simila rtode s ert-like envir onm ent on the aboriginaln o n-de s ert
region s or step pe･ h the abo rigin al v egetated dune ar eas, de sertific atio nis cha racterizedbythe
a c celer atio n and en cr o a chm ent of m obile s ands. As res ults ofthe spr e ed of deserti丘c ation and wind
effec t
,
血 e materials a nd o rga nic m attersin s u rfa c e c o mpo sition w e r e erodedandarableland be c a me
infe rtility. T he W in dydays we re20to 40daysin the n orthpa rt and m ore than100daysinthe s outh
part ofthe Tarim River, r e spe ctively･ Table 2 sho ws statistic s s a ndstor m o c cu m ngl n S O m e Citie sin
the s o uthpart ofTian sha nM ou rltain･ W iththedecrea s e of no w in stre a m s o rw atertable, ve rgetative
c o nv eragebe c a m elo wer･ Thedegr adatio n ofplant reducedthefodder produ ction and in加ezIC ed
r angelandquality. The de nselydistributed s and dune s ca u s edthe degradatio n ofthe fun ction of
ec o system a ndde c r e a sed a vaiJbelandr eou rc e a s w ella 5biom assprodu ction.
Table2 Statistic s of SandSto r mDaysinSo uthPart ofXinjiang
Cities U ru mqi Tu rpan Korla Ku che Åksu Atushi Kashi
AnnualS and Stor m(days)_ 4.7 5.1 7.5 15.8 19,1 14.5 13.
An nualStr ong Wind(days) 26,9 25.0 22.1 20.8 21.7 26,2 25.2
Av e r age W indDire ctio n SWS E NE N S W N W N W
V. Con clllSio n s
Ec ologyenvir on me ntin a rida nd s emiarid region is very sensitive to hydrologicalcondit ons. The
r es ults sho w nherehindsthateffe cts ofhu man a ctivite s on the en viron m ent u s u allyare re s ulted&o m
u nsuitable w ate r u s e
,
In otherw ords
,
r edistributio n ofw ate rin spatialandtim e mea n sto changethe
hydr ologl Calstates a nd a ctio n style of w ater on the environ mentItis ne ededto dealwithsalinity
pr oble m and de s ertificatio npr oblem at the s a metim e. In o rde rtoke ep ec ologybalanc ein ago odw ay,
how to ratio血11yutiliz ew ate r re s ou rc e sisthekeyto s olv ethepr oble m sin a rida nds emia ridreglO n･
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